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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a protein chip which can analyze a bond between 
proteins or a bond between a protein and another chemical substance, and further the 
inhibition of the bond. 



SOLUTION: This protein chip comprising a crystalline protein inclusion body, preferably a 
crystalline protein inclusion body in which the protein is taken in a physiological 
activity-holding state. The inclusion body is a protein crystal structure having a size of 100 
nm to 10 urn and formed with insect viruses. The protein chip is used for treating the 
protein taken in a polyhedron with a chemical substance and detecting the reaction. The 
chemical substance is a protein molecule, a low molecular chemical substance, or a 
polymeric chemical substance. The protein chip is used for the detection of chemical 
reactions. The protein chip is disposed at a prescribed position of a substrate. The 
reaction of the crystalline protein inclusion body with a chemical substance is detected 
with a light-emitting element and an image-detecting element disposed on the upper and 
lower sides of a substrate, respectively. 
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jy+yT. 

[srasjR3] ±Kiifttt^^v*t»AfW«, ioo 
zftfo. -r%*>*>&§&? > v K^Af*"c^> s g* 

[11**4 3 tSAtt? >VN*?»iJAftKJIX O&iifrfc 
f-w -y/. 

[1***53 f&wwM^yv^Kfl^. <fc*HMt^ 

[ lit** 6 ] &«fH±? J" M&AttCJlX 0 

colt^im b cO^-^-Sr if CO «fc 3 tclEST & <03&»S:»«ff 
& i b T'-fb^f5Sr^aj-r4Ii*«4 * *:ti 5 C07of 

[|8*JB 7 ] fl*JS 1 3:^ L 6<0V ^fjuWru x-f 

Tb Lxm^\ &i&?>'*7&mxmm>)&ik-£tz 

[fi^JS 1 0 ] mWWu 1 mg^MSrito -?-f ? a 
[ft**l 1 3 fifcRtt^w^HitAttS:, 

111**9 i oo&ffl. 
[ii** i 2 ] fcyitt? y> mmxwz . 

[ff**i3 3 ^-^'--7-tri^-^3>ti^— r 
$ *»o»fltt* w*?«itAf*££ftR«!rfctt£ U 

[in** 1 4 ] &fk&?y'*?m2txtob<&mmn 
Ret. a«o±T{c^^tB^ai^^ies^ 



6 r 1 t i o #?ai-f h »** 9 % v> l 1 3 <?n mu&»?> 

[ft** 1 5 3 k-f-vztzl/-y 3 >\ U— T 

X . J&tfc^MSX'*? Wt^MSrS 100nm~10ju 
m?)A£ $ S-ftoSSAtt^ >-^'^«^Af*{w^?>^a 

is&&n^>?y^7m&nmL. aix^om^zzofe 
ihftL?y^7mmx&Z'&w\L%tft>mi ■ HjgLfct 
<oT-£>&fi** 1 4 o&ffl. 
[tt**i63 u— »f--?-e^i^-^ 3 ybv-f 

mzmmzmwmm<DKJB$ it . ^s^Ft a^ais 

^^.ffl^TlalBtt^aJt- -Sff^IS 1 4 1 5^(1 

^3 © 

[000 13 

ffl. &ttZ?y'*7WtmcM&mWbcr>m&. 2?>lz 
[00023 

mtftfmmzf:z.v-vx'wmzix^3t>h. -tx*\z$>< 
crt^wmx-coyy-umm^T l . t hiz&^x t -eo 

#£Hj£-r&«<0;?;^?W(iifrl OT^SH^^^S 

ilfS^Itti 2 7J*^ 3 7J^i5H^*> ^» (c ifir&v ^ a 

W^®2r-^fi!tT-^ & k ^ 9 ; b &MM LTV^ . 
B^^l-ks / A^Oft J: o T4Mf 

s. 

[00033 m&mi±ysAtmfrt>? 

7 momm. m^mvtx-h h y°aT*-2*%mizm$t<v* 

^y'^mm^^^tm^. ^(r>mfmiiL 

*CfiaLhfc:M^ (-&*tit) W»flWBT«4SEWc«: 
it, Htf^fit ) t b h z b (c «k ^XW>XMM<0$>& 7 

y.>*?m.b ixmmx'Z&zbfrb. -r^xofw*? 
nnmmt mmzftm^-z ztiz± ^xw^xmw^h 
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[00 04] ZftXolZ. h&&MW) i -£&LLX\ l ^&-£ 

x. %i\?ix<F>?>^7&<nmmvx. mmmtf'jm 
<x%m%&m&& k'z&c-izfttotLx^&tf. mmnffi 

[00 0 5] fy^-rnft^ifT^fcxfohzt. £fz 
9 y;*?mtt : ?<?>&.®tfftmz&mizMr>x^& -r t 

lzm%.2ixx^&. L*>U 6i«ffcR^fiS^L*:r 

otM >+v7x&£l9 y^^Mtzn-t^iK^mmrr 
i-&ztizmfezti&. 

[0006] 

t>£ii.*<vm&otam&wffiT* irow 7-£ 

>y 7'£ fflt vte fb^KJEE^^m^^)tS«^S ItlBW 
{00 07] 

[RH£§fifr*-*fctf>«0#»] =*3WWi. JSfttt^^t 

[0008] iiefSUtt? >v V Htt A***, MiStt 

/t?«tA*T*9. **BHt±. 

7«itA*b&»6 s Sr*7 , nT"r ^f7 7TM. 
[0009] ±ie^ B tt^ W*?fC#IAfls*\ 1 0 0 n 

0 n m— 1 0 // mc7)A$ $ ^ /l^jftBdft- 

[ooio] znmzmv&ttt? y^rmizit^m 
mzmmtrnz-t. ^coKm^tn-t^zMzi^m-t^ 

l>e>X-t)9. «F*tt^^^«Bt 
?»£JR»)&£-£rt:.--l-© 0-nm— 1 0-x«ncOA£ $ £ — 



£>&>X ^^^tt^^^S^A^HZOji^-ti-^^ 

[0011] \\mMLtf9V>V1S&t=f- . ffitJHMfcm 

rSSL^tffit^ D&i-frfc . lOOn 
m- 1 0 ju mc7)A# § £fcogA?4 t\sXtf&ti£t&1£ 

[0012] ^elt^^N'^MMA^IXOii^-tt/c^ 
7t , 1 0 0 n m~~ 10// § Sr1#0^*<7-f 

>v <^ «S Af*tIX 0 iht-ttz 9 yn? mz&yntm. 

it^mmziBSftmzit. &£k&?yj*7n&Amzn 
*y&£-tttz?y^7niz£ix. otxofyj*? mtt=? . 

x o izwm^&<r>frzwm^&zbx%<nBLm*m& 

[0013] ttz. ±ie^v^-m*^rnf- 

>f y^yy^it^mm^^mm^m^t uv>s. 

[0014] ^3lvStt^«1*L^«®T'^ 

^mjmft^cwmx'hh . 

[0015] ^altt^ >V^MfitAf*^S«ROit^$^ 



.a0031SS300A_l_> 



i(4) 003-1 55300 ( P 2 0 0 3 - 1 5 5 3 0 0 A ) 



[0016] JSAtt^^WiJAf**, «8[Oii5£$ 
— *r*— -7>f jrntfy-ri y9 r &m^^xmj£Llzi><7>X'$> 

[0017] *%HJO±ia«0Mffl{i, i/-f-v^t\ 

£%>m.mmzm%.L. ■ mmittzztizx *) . 

[00 1 83 *min±B<7)i£mit, ttfitt*>^?w 

mmtam^mm.-r^ z t tz x k> mm-t s z t z^mt 

•th. 1^— »f--7-t >\ U-if— v 

$ ^Jt^^tt^ nmxmzm^^mmit 
fcirfcfcWHfc-*-*. 

[00 1 93 3 6tc£*:. i/-f-7zfii/-y 3 y 
[00 203 

~1 0Atm<?)#M(*<?)fllji^S:^^ffl)!ao4»fc^-f 
ota-H y K l> v t mitiZ 9 yr<9 ®# 



iiimiz%%.%mmmx'$> o . Ktt*w»ttTtcfcwni 

pHI 0I3Lb3T;W#y*frT-di*a[ 
toffs? tt £ft ft KJR 0 a* ftT v ? 4 /Wx#Jfcffi $ 
ttic. y >-fflBS4*ifoffifl:«ip h#i i <- 

t> \ wyrtvi] y &x$> hzt-frh. ^if^n^kmt 

t-ti^mtrWmLt: (J.Virol .75,988-995 : HM2000 
-330645) . Z<D&ft#&*miX1Z. ^tti? 

[002 1 3 *»»CI4. ?i"\*?W£IXD3£iiL-g-*:$£ 

-j.tl/-y 3 yi:l/-f--7>f ?o^f-f^tJ: 

'*7W®AmzMV&£it:tz?>''S7M1) i m<7)? 

h ttzzti hnivmi'&ifizpimzm k>&& 

?<rmmzm}Liz. *%tmi. zix^x-mimmKm 
y^mmxmz^m^m^ 

&LtzW&X'n*)&£it?>ZkWX'Z&Zb1)>t>. fy 

•■/Tt Lx<r>mmm#>xfe<*&. 

[00 2 23 <9yJ*?9&toK>&&itM&ilAkfw< 

7WMAfo<vim>mik&?y'*?miAi*x'n*. : &£ 
ix&?yj*?m (ifi^vA7i) a. ^frvp&mtim 
9 yj*?%X'h %f-£v< im&imx'&ttz> . e 
m>'*7mi. mm-tm- mmmm. it 

4%9y>*9*.. ±ftmmimz^im9 y;*9m. 

ftmiib9y'*9m. -fy^-7ioy, -^^^-o-f 
*y%Zcr)>kmmL9 y*9Wfimw;Zti& . 
[00233 ^Stt^ ^^mAfle»«tt-r«^^^ 

mzx ->x 3- f y*9mx'h& . piJi 
tf. M*wSfflBa«^ft<ra^ >f fVtt-Y*\%k7 y>*9 
Mt LT, ti'OfflM'g&ftftffiVJfrX (Bombyx nor 
i cytoplasmic polyhedrosis virus. BmCPV) iOi'h 
i^/A7f (viralcapsid protein VP3> *^?>J^$ix 
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mfflt&AfcmV'i toXiUs**?* frX® (Reovir 
idae) «0lM # •> >f /I*-.** (Cypovirus) C#3S£it 

9^*9 %<r>*& a a a * ^t^a^jaar^otfl). 
^£*t&. td— o^fgfcLT. »M>k*£BWtftf8 

m (*74fo*i>mmL. mmx-zzmm tx-mmzm 

j&b^~>z\bX'$>h. ttfr-h. muzmkHivtz&ft 

mm Tjvii >j \tcr>mim.iz x^mmL.^^ 

X(Bombyx mori cytoplasmic polyhedrosis virus, BmCP 

v) eo^M Jxitio^tzftmztiti -*mwAT$> 

& ( -t y m*»^ iot -eixmsw^sio tmz-t 

?K (dfJ^K'J polyhedrin) \$%<r>o %CD&i>'b 
^WSmz^l- KSfcTfcO. ^MtiBOkDaT'^)^.. Bm 
CPVO^/WX&^-tiVPl (151kDa) , VP2 (142kDa) , VP 
3 (130kDa) . VP4 (67kDa) . VP5 (33kDa) <T>5^<r> 
9 ys*9mfrhffi&L£tl.X^&. 1 25 1 SrfflV^BmCPVCO 
SfiSII®^ h , VP1 1: VP3** >f )VX<WYm Zffiffc LX^ 

*9 MX'fo hz\b ij i ir>tii>r>X^Z> ( Lewandowski 
etal. (1972) J. Virol. 10, 1053-1070) . W*<7) 
SWS#ifll33cSrfflV^invitro translate on^SJ;(>*rr*> 

*u -r -f x *>*r « * & * y> *9 mx'h h vp 

1 1 VP3J±-eir-eitsi S4tC 3 - H $ iiT v ^ * t O it5g 
Ztlfz (McCrae and Mertens (1983) in Double-Strand 
ed RNA Viruses, Elsevier Biomedicals. 35-41 ) « 
BmCPVCD^/iSrffiBg-r-S^WN^KcO — rC&£VP35:3 
- H LT^£S4<7)J!fflf^ J: T , S4<7>£ft3, 259^8 

x\ immfrt>i€>mm&x'er>mii&]!y (ato ^3,155 

#S^<5)3,187#@it^73Hy (TAA) £f£o— ? 
(T^^&openreading frame (ORF) btfhfri 
fz. ;O0RFiil,057flf COT $ SMfrt>tnfiZZtLX& 0 . 
VBc^^4fi#7l30kI)a-t';fc& b it5£$il& . 

[0024] Mun&nte* y'*7%ft?zm*- : &A,tz 
ism tvx^rf-omw&ife* . auMt#aK#i'>-r 

^Xi: LT. #4 Z\m^%&1$WW? 4 *V7, (Bombyx m 
pri cytoplasmic polyhedrosis virus) 
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j>ix<9 9-commii. mui*-Y77 7T 

i)7fr)l—t} ■ l^fifjMi'i'M >\sX (Autographa califor 
nica nucleopolyhedrovirus) i3fc^^^r jz.D^>f 

<?9-iz, t iv*— jvw- *r • s^x*^ 

/!-• h'OD^*- (J. Gen. Virol. ) j . SS7 4#. Sg9 9 
-10 2^-y#i] ^fflv^T. ^U^HUVJte?^ 

nfttt&K&Ast&j >\/x^9 9-<Dfflmi, mux 
vt-fij a n mmn&n wm^ 4 tvx ( b m c p v ) 
wm.9 y'<9m^^x'&zvpwci&mzwm& 

9 y>*9®%W&l,tzm&9 yWRZ^—Y-Th** 

7&&FF%w§ki,. ix^x-maco^-b^yyT ■ 

X^. J ?9-\,ZmX-th Z\blz£-o X'fiJbiXh . i^tc. i 
<7)J: o IzMSLLfz >VX^7 9—&m.&<F>®M 

fflmizm&zit&tziz. zcr>2m<r>^^}vx^ 
PB^Mtr . «>>f ivx zmmz+ttizmmzitrzco-h . 

i.. 2 0-3 0*Cc7)^-C2~l OB^t^-T-S. f^V% 

x\ zntmm^&m&m&ftmL. <§mTiz&& 

d . $&m.9 y> <9 nmxmztt l . »*jt 1 / 
io~i/ioo ocDtmx'm&&9 wt^jttsttSAt 

>V X Vitm Z ffif&t Z>9y^9MX'hZ>VP3(?)T$S 

mmmmAL. zcom&9 y^9m*'<*r in->^^ 
x<99-x'3m2itz>tf. zcom. mmw^nmn^ 
itvx^ftfc^imfth+tAivxbb^z. mgm& 
izmmz it&zbizx. 9, 3>fife'pizm^9 y> *9 m& 

SSSilS. Z<OfzMz. >^*.'a*74)VX'<.9 9—X* 

$mzitfzft&9y''<9m. -t%to-hwm&.9yj*9 , g. 
xticm®izWAZti& <t 0 (z. msm^nwm^^jv 

xcrfm.9 y*9m& 3- F-ri. c DNAb*m9 

9wmttb%i£-&z-ith<jmiJ i hh. z<nm. m&9 

y^9'g.b'A*.9y>^9'gM&Ft<F>9y>*9m.*zi—Y 

•f&*—ryy—7 : 4 y^yv— j*tf4y?u— mz& 
hkolz-thZbtfWgX'h*). z\(DXr>i,zl,xmmM 

3,ftwm*?4)vxcr)mfo9 y^9mbft&9 yw&* 
i^com&9wi9mtLx$mz-££m*-mm*x. 

■aVJiVxtfmtfLZixh. 

[0025] <BM9 >'*?9&&fW>* ys*9mX'Zl 

*a/^f«ia^«satt 9 y; *9 »^a*> nm9y> *9 
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in 9 yA'^fif^^ti,^^^ y^nmx 
ft. anarttciivvt. $>ftft9y^9Mftt&g , B it-t2>m 

fc. 1W*>ac?W«:JR»>&X/^ tit L 
5 [0026] <«Satt* i"t? Sf*A(* Jte» 

<7)iNafla> 9 y> ^9 nM&fcz & fc#>£ffl ansa 

[0027] <^*CfcV>TS^$il^^ H B B 14^>'/N-^ 
K£Att>8Att* y^7SSA(*tt. Mz.l£Zft#9 

»infflfla(:l^cjSJfe$-£. - <r> 2m<r>^ A /^trjSjft L 
*>. ZC0ife$ s &9>^9n&Afo$:%i&k LTJROffl-r 

«ft Affc#f# ^>it s . ±ie«o 2 «<w ? * - * 

SfSlg (Lepidoptera) blW6t>£>. #t::^-\-:?;#?4 
(Geometridae) » t"77i# (Salurni idae) . 
77?4 (Bombycidae.) . b h- 1) #14 (Arctiidae) . \H 
m (Noetuidae) lzm-f& tatffflti&iLft . A-W£ 
JjTEOflfcfc^f^HjST* *-f3 (Bombyx mori L) „ 
J*tf-*)~y (Antheraea assamensis Heifer ) . ^=*r OJ* 
1/ (Peridroma sp. ) . TV 3 b 1 *? (Leucania unipunct 
ata Howorth) ^t'^jl^fflV^ilT^S . ZWP3&Z1 
- K LTV^S4<01358#S fc2711#at^-rS$iJRBP 
3gi?--f b)foalffl$:Xt%Zttm/GF?<7)* (V 
P3(XbaI)/GFP)Sr^LJt, Autographa californ. 

ica nucleopolyhedrovirus (AcNPV) &3fc£9A3f .x U»> 
4 >VX^9 9-lzmX L . vl <W3(XbaI ) t GFPOfiit^ 
? W £ JH**B flaSpodoptera Frug i perda&3fcD 1 PLB- 
Sf21-AE (Sf21) X'%m2tt. -eOlSg. BmCPVCOA^#: 
(VZnfcZWm'fhtzMZ. tfy^h* y ^jtfg^Sr^ 
ji^iffl^i.AcNPV (AcCP-H) (Mori et al. (199 
3) J. Gen. Virol. 74, 99-102) i> RBfrfcSf 21*MB(C« 

aufc. 2o^»>>f/^^jS^L/v:sf2i$aBa7&^^«fi(j 

A. VP3(XbaI) t GFPA>&j££Bte:? >v *9ffl&VF5 k GFP 
Hcco4»C^MWfcJR 0 &£ixX ^hZt 
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i> J: S >v ^ y 's H U >' of if 5- >- 

^rS(^iJ VP32r^ < •+ h Z t ^mX'h h Z t £iR 

[00281 J&m* . vca£S*lfcf&fttt 
^^N^M*tAf*$rCT(ClftB^§ . *^c?)fi^i5^ 

r m&ztitz 9 y> *9 mm^^mmi . ^ w ^ « 
^ B s H k Baut -r s 9 y^Mmagkkn 2 a^ H B B *^ 

n^ftwm^4 ivx (Bmcpvi <r)9vm9»*9n<r) 
— ox$>& v P3<r>T 5. ymw^^^—^K-xim^ 
tzfsmipt>. z<r>9>j*9 , m*miv**74 iv?m (Re 

oviridae) {C/JHS$iXT^&;fr l» If )VXW* (Oryzav 
jrus) -«?>7 >f i?*74 )VXW, (Fijivirus) tZftmZtlX 

WfcOia-CWWfflHttj^Jlfeitfc Clkeda et al.. (200 
1) Journal of Virology 75, 988-995D . ZftZk*. 

0 ^ H 'J y Sr«ft-C*3!3 -tir^r^. ^*iejja fc P t« 
%mm*ft^9 yf^mzm*: y^yy^ixt i><ot 

<VP3/GFP#ftf*:c7)ffl!}l5-C'^31>^^-C\ 

vp3^)C^(c > W&m9 y*9Mt Lxmi9y;* 

9 HI (green fluorescent protein, GFP) $riSJS 
t. VP3bGFPfrt>m.&m&9yJ<9m (VP3/G 
FP) £3-K-r&dM^i!S^£fmL*:. VP3/ 
GFP-^r^5it(£7 L 2r'i-tf^5^5 FpAcVP3/ 
GF P kM®)?m^9 9-T&&T i77^S Hp IG 

1 2 1 SrJfllve 3S»0MMIT\ C a MV 3 5 STn 
^-9~<DT^ZW P3/G F P=^^< ^SUS^Sr toTi 

77XSH^^-pIG 1 2 1-VP3/GFP5- 

m^LTt. — ^r. ^y^h-y>-aCTSrpBS(KS)- 

HKKpn I-Sac I ISr^rk LT W9I±J U Zix 
$rpIG 1 2 1 «C aMV3 5 STnt-^-WTS 
lzWALtz^99-p I G 1 2 1-H£«^L^. 
DA'^f'J^ti^pIG 121-HSr^ALT^ 

PIG 1 2 l-VP3/GFP^Atl.wt{; < l:o 

ti J:lXG F P ^ ^ s-^ «*^^c $ ixT i k Sr ">x^ 

? ^^-n y ^ ^ yvmxmu-ti tmz . afitiasuKc 

a&) . $^t^.MMT-C'^<^ffiit?!i^€:r;l. ^'J3!!iaL 

t i ^ . ®i6r^Bf mx&ftmmffi-t* zttftm 

K. #ftf*:^^>^Kai$ix^:VP3/GFP=Sf^5^ 
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i> oTi&fri tz , z ixiz <t jkU'vku >mm^n 

«tt/V P3/G F PO** 7MBrf-WS3k%&A,X'^& 

t u*(f * x& ? v> *9 %X'&*&A,f£&£k&9 w itt* 

[0029] <&Mt* y^7Hi*Af*:£JEffl L^fflS 

&ft?®n<7)ismm ( 9 >->*9mt 9 >><9M. d n 

-Wj'yT'O"/ h&^two-hybrid systen«£#fl3l 

\><r>xfoh„ 

[003 0 3 ^«1t^yA7S^ B H ^=5r^ 
y> JBSA't'tcM tW>X ^fcit-fh MCot ">T . 

<?)ffl®mz&ft#b WZixh Jz£ ts:9 yWRettAt: 

0 . ±3i0&ftt*m*4 frx?yj*9mi&&'pizn*m 
m&9 y/^9 «sft£#tM«nrcfl! iujhizmiM&? y 

&tit&z\kiz£*). z<r>9y*9mzme>?y'*?& 

9 »0>«gfl£fls» t a -s . mmm&ft&<09 >^9 
mz9 y'*9%zm.T&£ j £tivm.Tm®x%?Mffi? 

i L<(A^Ni£&fc LXt£ik£Jte.%Zlt2>. '&m<V 

m-k. 9y'*9m<vm£ , n£{m?z>tnbizim£! l 
comt> { bi\t£. ®% Ki&n zn&zttfxz&tzifr. z 

h. mm%$>nmz9y''<9m£jR*)&£it&&. %<f> 
9 y^9mzm&mt9 yj*9M%b'*m&9 >w* 
t Lxm&tsztizx^x. mttt'izx*). *<?>?y 
^9ntiW9&£ixx^&#m£®Bizm%<ix'£ & . m 
w%&nmzmmb?h9y>*9&im Y )ih2.ixx^& 
frb'ofrzwm-tztzu. zfi&zmiRL. rwm 
Kphid 4> x'z<v%ftfo&mm s-fr. zcD^tzw. 



K)>L£1xX\->&9y/<9M&W.> f )}ii-f» L*>U Sifei* 
%9 y^9 ntcb'toftlc-tZ? ys*9mb b hlzfflMM 

^nmzxixh zbizx~?x. mmw%ftw<7>3£ii<7)^ 

sat; J: 0 . BMbT&9 y^99<7Mik^t>mUX^ 

h« mm%b'ttm%9yj*?nzmmtzm?-z®& 
iz. 9 y^9^\mvmifm±tc^mx'h->tz. 

9y^9m±. mi&xmf&hii, mwi-zzb 
cio, %v>m&X'fohmkm&%&ozbw-Hmx 
mmzm&Lt:££<7)&mzit. <§im 
&b'<nmi&x'<7)mw$>&^iiU'gi) i '£mx$)r>ti. %<r> 

&imn\in±<nmM£mikX'$httX'$>'). 

X'CD&mZkmzX . ^&X*(09y;*?Mm&1j&;blt'< 

x, Bktix&mizism&iimx'Z&zbw. mmx$> 
jut*:**. *tibmk<o^tur<om*&i>itt&!im 

&®m&i>tzt> Ltd&m%b'<D?im%:mW9y'S9W$: 

nm-t&zttfx'zz. &tz, &mcz<n-mm9y>*9 
n**mmwzimz &x . z<?>mi&zmmm$2 & 

hZbi)*mmx-b&. ZcotzibcV&ffibLX . $m9y 
J*9Mlzmi9 y^9M$: 3-7^ -f > 
T-£>£. yf-tzmmi* Gm9yr<7M^cr> 

?lftfr£><r>%m. ■ftete-h. *ftlz£&9y'*9®cr>® 

<s?^. mLm%b'tz£ z-ftmitm ■ m&%b'co&m9y 
^9W^m&m$:Z-ttt>tL&w.vi$:®mx'$&. ±ia 

?im%m<}9 w*?n&mm-s zbifix-zz. ttz. 
?yj*?m&. mfottvtzmxmttx'hhtfi, 

c?>£d%:mmzmm~t&M'&izt3\^x. 7t^7 7x« 

®T'^^>^tSn D p^®-eJi^< . fe&>mcr>9y^9 

&m*)tz-tzbtfmmx'$>?>. tcotz^nmbLx. 
**. — jrc ?ys*9Wcof&it i i±. m#>x, im&® 

m.-t&b^z>wmx'h&. zzx\ ±n<r>irm±. mm 
&w&m%m W9 y>*99Z&&m&x'wm*h z 

b . «t 0»«Btcti«WBrt-ctSJMfc trft*i-&-t* ^ v 
s*9M$:. &1ft9y>*9'g$:^- : r4y?-$-ht£)hay% 

m9y*9nb-r&zbx\ mmzb'^mzBWy 

>*?&&&&W&X'WmthZbiJ t X'*h. £tz. IMS. 

(Djrm±. M&^Mfrmz-mjzwmix . p^iro 
mm%mm9yj*9 n^^mxmmizmm-t^m 
z&m-tzzbtfX'Zz* mmftX'&ikiLLxmzii-z, 
■?&9y^9%*mm^&smi±. 9y^9nc7)±-ifz 
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A H XMi^^M^ 9 —X'$> h t s'^f * o *? A Jl X 

a o /U-x^ $ -it &<.&S#£> 0 . 

fa$:YEL>-£hZb i>~*]mX'fohZbfrt>. ZtUzm&39 
H-xUAcofefkfc&Ztr^x h<7)fflm&$:Wm.X'Z 

y**9Kt\*. mmftTiSikit-tz zbizx 
o . y^9^mx^mm.-t 

?«£f!lffi"C& & . — 5"*?*4J«!fclltt* >^ 

*fc:«S(FCS h Z b frt? . * SI^H^JK 0 
rt: 9 >> *9 «^a«gttt* t $ =3rv ^tti: . ISfttt* 
[00 3 1] 

[ftffi] I^;^{iiaA<10 0nm- 

i oum(D&m*nffimwz!Mkmmnwzmm-z>. 
zcDffimmi&ftfcbmfftx$>*) . ^^^tc^^-r 

3- 1* £iifc<-K'J ^ k y o?{f ^.^ ^ >v\°? sc#*£.n 
<7)ZftfcZ8i&&9 yj*9'£mA#bft-t& . 

\m&<n\m!&zh b zco&ftmzjR o aift. ^fif* 

z<r>-pftfci?±m£2<!rj&m&b%:h. 3>n 



littm L3rv **»\ p H 1 0 Ml.coT.il jj V tkftTX'HM 

t b i> izizT-t h b m \mv>* x-zft fctftum t , 

^^«f*0 -f ;^-CJ*Sr < ^ w*9Kfr=Pt*l?*Vl 0 
iii-fr&^&frBaflL^: (J.Virol. 75.988-995 : *#H20 
00-330645) . *f6q8T1i. ^^^»iJl0ji**3t 

7W-fr^. i&fFHt^Wg. &ft^VmW% b' b 8& 
■thfrb' o A\ tlzZtihto^QmtffitiUfc* 

gmxmzm oiLta^y^MbfiKOit^wsb co 
m&&b'cozoizmm-tz>e>fr*b'zifffiX'£&±<m 

l^y-VT-J yrv7CDffi%lzf8&)l,tz. Z 
il£TfflWM#fcfc^Mzm?Ltz7-riT4 y^ vTb 

\rnts: o . m$&.9 yj<?miAmz§>m : $>M%9 
fmztmm&ZBm LfcvaBrcn h z t tfx- 

ZhZbfrh. 9y^9Wmm. £tti9y*?Mb 

mM&wx b cr>&-£ , $ MzizznmammmzmvT 
t-s. rof-f yj-yy°bLx<nmmfim#>xfc<%: 
4. *%>mzt3^xu. ~m9y*7mtt¥£i£ik&? 
yt *9 mmxmzw k> &*itxt5tftt . ^tma^tcic 

w ^ »^*ffl^"C 9 ys*9 mztkfr b -t £> =Sr<t 

4» t= . ttAe^ «^a#= i wmmmskx-mg, 

K.WmX'%hZb1s>t>. 9W*9ft#¥*n*)&&ittz 
3>ftfo 1 I* s 7°nf^ y rco 1 Kmfob LTftJfflT 

Ts mg&iz&mz htz?yy<7mcO±m&&$:mbZ%: 

wzmz. miu&?yn7mi\m^m8Lb p h<^ 

Ji. u— f—-?-*.\zv-*/*yb\s— ?ux 

y<f< yfzm^&zbizx*), zcommiz-o^x i>m 
mLx^z. 

[0032] 

[0033] nmmi 

(A) <B) ii-He-CfWSih.. lgjK 

^ftiOV-f ?n-b^i:f;(:oo'< 10 0>um^£0 
tSW^0»*» ^>=5r4.-01*JJ:Uia2 (c^ «k o lz , zcr> 
•7>f^a*:yl.i*g(-Sfi 0 Hm\XFco&H ) &? yj*7mm 
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[oo 34 j •?■< 7v*Mzwm:mux'imztLX& 
ftym^ <c) tm&m? (d> *-?>(?n-t>icr> 

±.Tlzm 9tt(t-g> Z t izX 0 „ IB?g§*u^A147 W< 

^o-b^^tziiAL, *£Att* w??HSAflsi: 
flSWMtfcfiOS*** (a) . flaqMtfcKBlfcttA 
tt7 >-^7lti*AWi^ffl#®^ffr*--&a\ i> L < (i 

(cfcoataw-s. t&m^tvx. fiwftzm-zm? 

h m=F i& Z t "CIS Att ^Wf? ftftAte^W* t 
L < lifctAtt? >"^7 K»A«s^>ft#«iSr . 

[0035] tfOUm^t IX CCD, CMOS*^7f 
Att* A#0«»S:flaS'Jfc:«iaj-r « £ fc * { x- 

1 <?>iV¥V>mi.z X 0. SAffci o ojJ9mn*>w 
WC0&&&Km : £:m*>&ZttfX'£&. £4>(c. 04 fc 

x\ mimzit^mmzM^z z t a*c* & . 

[0036] ^Hjtc^i; $ix^,-7-f 7THzMiU- 

-r-ftmMizx&um. nmm£<kttmmzm&izmx. 

QtiXm (^2001-201128) mX'itW?hZttfX'% 
[0037] *&WX'iZZcr>-?J ? o-fe/H*i(ctSAtt* 

^^MMAtt^jestot&BKieB-rs^ta*^ 

Att7 ^7#ttAffcWg«lJKi: p H<o«3t*ut*M+ 
^»^B B B tt^>-/^^®^A^I£^J77^fc LX. V— 

[0 0 3 8] U~ f-hy 7ey/fc(i, I^-lT-SrH 

^mL^m^thtmx'^h c ^^2-91545. a. Ash 

kin, J.M. Dziedzic, J.E.Bjorkholm,S.Oiu:0pt.Lett. ,0pt 
ical Society of America, 11, (1986) ,288] . ZblZZ 

• le^JT-^ -2. "tyt 7h "t vxmmztix 

\,->Z> CK.Sasaki.M.Koshioka.H.Misawa.N.Kitamura.H.Ma 
suhara.Jpn. J. Appl.Phys. ,30(1991) L907. } . vltfO^ 
«rfflv>*ifcfe:J: 0. Mm^lZfohmi 0 0 nm~ifrl 
0^m&«cr,A# $<^&A1±:? If ^Aft^ffliJg. • 



[0 03 9] ifc. U— ?x3#y?4yti±. 
^WSftT®mu-*?-tz£ 0» • ZZ 
X'Wn$:m.mZitZ>1j&T$>& C=«fl?Pmi-277269. J.W 
on,T . Inaba.H. Masuhara. H. Fuj iwara, K . Sasaki . S. Miyawa 
ki.and S.Sato, Appl.Phys. Lett. ,75,1506(1999) 3 . 

SriWfiLTBf-Mf. ^0£Att7^71t£JAtt£III 

a yt4*«IR<0*v^— T— U— T-^^f 7u;tf 

dfc*»*T#-& (4*^1-318258, ttBR¥3-130106 ) . 
[0040] 2(s:^(cfc^x{i. T- h 5 -v f>-^' 

^ w^«MAfl^iR*«rfc«:V^SaS^u-ir-& , 
[0041] 05(CU— »f— h77 fy^i: U— v 

e^fflu— r-Ki 0 M A1± 9yf^9 MJJ Af^ 

^flf^ • E?lJt-S (a). #(Z. h ^ y Vyf-mis— V— 

tmmzmKZixfcxy'f 4 yrmu—r-tzz m 

Att^W?^Mt*A*Srfia^W*(b). C-^Ti&^ffl 
i fc iz X 0 . ISAtt^ yA7fSA*^ilft1^ 

[0042] 06 tc^HJiOTnTM >f- v rfHRtCiS 
ft -2.*SAtt ^ >-^-7®f*A#^^iJ fc H56^oro-i:X 
'7-f7o-t;H^Att^>'>'^7MtiAf*:A$-ir 

9n#y?< yrzm^xmn ■ ®^-r-&(a, b). o 

A^*-rs (c) . -e^(C JI3:&S£A14* 7A7 
«f*A*B ^#tfj¥ilSriiAL. • HJ6 • ft» 

$rtfd (d-f ) . znmmzWi>0M-?zbizx*) . a 

ti-JK«7)E?iJ • ®^ • ifcffK' (a-ctL<{Sd- 

f ) . -a^^B B B tt7^^7«t}A^^iH?ij-ri»^^ 

7MJ*Af*:^=5:l>M«tt^^^ yjtfMZ&W. 

#T»aao»-ttAtt^ ^ *7 K^Af^ar l^^fCJR 0 
fil d C i: tfX'% h ( ^182001-235422 ) . 
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[004 3] tti, U— f-hy vV> 7&mv>&Zt 
iZX OScl 0 0 n mS^M^ J"t? ffttAft££ 
mUDticflHJi.f & - 1 i>^T* 0 . 07 t^-Tct fc 

[0044] m8lz-?-< 7a±iW&&ti&?yJl?9 

h 5 y Ky/Jfl©k-f -t Lt N d 3 + : YAG 
W-f-(106 4nm, 1 0 OmW) fcffllrVfc. V— 

snizw^hztifiX'ttz (a> . ^mMKia^j-rs 

iifl^-S w izX 9 , ffiBfc:*tf)EH5:«*#;lS i t 
tfX'^h (b, c) . ZCOmiZU— f-h7 /t>7°£ 

m^&zb tzx o . jams* y/^*ttA*<ota«*a 

/a mgK<0»fltCjEW=WiP-f 4 Z b **-C# & . 
[ 0 0 4 5 ] mz . SffeSbfc? If £5X 0 

?«t*Att£ll«UciE^JL;£ffl£09t;::^ir. RttSttt 
m ( b ) {i^M^ia® ( a ) fcHtitfrciMBS*Vt*i 

mmtft&n&^ftii&ii&fy^rmtt.fcw 

m&lz$tytLX^&ZbZff;-f. Z0)mfrt>*9lt>fr%:£ 
o IZ . mjS&flrc-ftttfc:* i. S ^Stt^ n*? K£f A 

-fibfc*^? h^^^A^T't^ B B Hlt^y^^«tfA 
««0*tir>*i8iiU aSJ-KM-t&ii:*^**. 

(= C (OiUMX 0 . SS&tt? >- ' *7 Iff} Af* t AS*** * 

SfctfU&f* hZb tfTfiZtitc:. Z1\$,<n&3&? ys* 

7mmxmz&if& u-if- h ? y t-yycoimzm 



MtcomS. Zhlzte^crMis<7)im&W%\X'Z&±j£ 
(7)tiJ^07Df^ >f- -y roft«K±-Hi-t: *JlgT& 

[0046] 

y> ^7 fib &<?)i£¥mn b cDi&iz . $ 4>fcrii**ttS£-*> 
IMFSJKWCS STo-^r yj- y 7'Z$k®?tZ> ZbtfX' 

mzmmx'Z h?° vt-j >y r ^fflt v&sc&exwmi 

X"foh« 

[H3 1 rDf'f > '+ v y°izj: &&&<7>$&m*7Ffm 
mx-3b&. 

[124] rof-f yf77*a«ttlcfiBLfcttffl«* 
[05] l/-f - h 5 -y ey/t l/-f-?>f ?a#> 

<r>mmm (#— <o-?-f ^ o ^ - h ^^tfaoia^j > *^ 

[06] ^4 9\z*Mz?1£&&?yn7m.1ftXW-<rm. 

[07 ] u— r- h ^ y ey/t l^-- T-v>f ^a^t> 
■r -f J: 4>»Att ^ y>*9 WJitAf*^ie?iJ 4: H^t 

iom^0 ( mwi- s*-h ^m^(r>nmm3\ > 

[08] u— r- b 7 7 fy/Ci ^^M^ 

[09 3 T- h 5 y fy-^'tcJ: ys*7W 
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(TR Laser) 



(b) HfrfJf lev— tf -SriUtU 




(VTSorUV l-aser) 



(c) -^^n^-h/t^&JSiPaOE?!] 

, n 



ime] 

(a) m &ftifiA»aA (b) fE fc*£l§iA<Z> (c) &!* 




(d) m &&&B<OELK (e) S SMftA© G> Sfc# 




SDOCID: <JP 2003155300A_I_> 



(!14))03-155300 (P200 3- 1 55 300A) 



^ o ^ a. " o o 
<> o o oa 




(1R Laser) 



(b) &%mizu—<r~$:wmi „ 




(VIS or UV Laser) 




[JlffiS] ^FfiJtl 3^1 1 9B (2 00 1. 1 1; [HEEStfyRB*] EIS 

19) IttiE^] ^ 

[#tt*iJEl] [HCErt*] 

[«ie»«i»k«] una tusi 



(t.5) 103-155300 (P2003-1 55300A) 



(a) 



m # 




0>) 




lOjun 



♦ # ■ 

■ ♦ 

■ » # 




10|im 



[fi8lE*ffl»»&] USD 




10 jam 



[09] 




10. um 



(72)»HB# MB 

<72)»«#& «^ ft 

*RSffBK*R5fl5 iSSgfftBJ 2-4-16 



J%*«M*FiWtEai«BrHT«BJ719- 8 
F?— A<##) 4H045 AA10 AA20 AA30 BA56 CA01 
EA50 FA74 



ISDOCID: <JP 20031 S5300A_U 



